Abstract
Time and Resources Needed to Document Patients with Breast Cancer from Primary Diagnosis to Follow-up -Results of a Single-center Study
Introduction ! According to information from the Federal Statistical Office of Germany, breast cancer is the most common cause of death from malignant disease in women in Germany. According to figures of the Robert Koch Institute for 2010, 70 340 women develop breast cancer every year in Germany. The projection for 2014 is 75 200 new cases for that year [1] . Allowing for an annual mortality of 17 466 women and taking the 10-year follow-up into account, more than half a million women in Germany are currently receiving care and being followed up. An estimated 60 000 women additionally have metastases. To put this into context, approximately 32 033 000 adult women were living in Germany in 2010 [2] , meaning that one in 55 women is receiving oncological care or follow-up for breast cancer. These figures show that documentation and quality assurance for breast cancer patients are extremely relevant for healthcare policies and health economics. Documentation and quality assurance are increasingly central for health economics, both nationally and internationally, and it is important that further studies on these topics are carried out [3] . German healthcare policies have also recognized the importance of obtaining more detailed information and have begun to focus more on this aspect. On June 16, 2008 , the German Federal Ministry of Health (BMG) launched the National Cancer Plan [4, 5] . The goal of the National Cancer Plan is to optimize the care of cancer patients [6] . Key aspects include improving the provision of oncology services, ensuring guideline-based care and improving quality assurance while ensuring that documentation is both effective and cost-efficient. Cancer is a highly complex disease and it is indisputable that documentation plays an important role during the course of disease and treatment [7] . Moreover, more than for any other disease, cancer treatment involves numerous medical specialties and professional groups from many different care services, and the complexity of the disease means that patients may have to be followed up for the rest of their lives. A reliable and neutral representation of important stations during the course of disease, starting from diagnosis and including treatment and follow-up, is therefore indispensable to optimize care [7] . Tumor documentation is not only necessary when formulating the complex treatment process. In addition to healthcare providers and patients, healthcare insurance companies, researchers and politicians also depend on tumor documentation as a source of reliable information on the quality of oncological care in Germany. However, there are currently a number of problems associated with the quality indicators used to document care for quality assurance purposes. Numerous quality indicators are used to describe the quality of structures, processes and outcomes. But the same indicators are defined differently in different documentation systems. At present, comparisons using different documentation systems are usually not possible (for example, the number of patients with primary breast cancer in a single center: some systems count individual patients, others list each breast separately). There are also many different quality assurance systems in use. Examples for this include the documentation required by the German Cancer Society (DKG) and the German Society for Senology (DGS) from certified breast centers, the data collected by the AQUA Institute, the data required to participate in the Disease Management Program (DMP) Breast Cancer, the data collected for quality assurance purposes in breast cancer screening, etc. The existing documentation systems have very different objectives and describe different aspects of care provision, and data are processed using different systems for data acquisition and reporting. Certified breast centers provide tertiary care to breast cancer patients and stand in particular need of additional personnel and financial resources to comply with the requirements to document quality parameters. The tumor documentation of breast cancer patients is thus a prime example of how developments can go wrong. Quality assurance in oncology is currently very heterogeneous in Germany, and clear and uniform guidelines are lacking. Multiple data collections, different documentation systems and partial data collection should be unacceptable; data documentation should always be defined in terms of the goal of the data collection, for example, to certify the quality of services, reinforce compliance with guidelines, improve the process quality and -the most important aspect for patients -improve outcomes. Changes in documentation could reduce the number of staff required and save costs. But in order to achieve these goals it is necessary to take stock and review the situation as it currently stands, including: " At which points in the patientʼs course (from the initial diagnosis to treatment, follow-up and quality assurance) are data generally collected? " Which parameters are documented? " Who (professional group/medical specialty) does the documenting? " Which financial resources are currently required for a complete documentation of a breast cancer patient? To calculate the resources actually needed for documentation, identify which data is collected unnecessarily several times over, and establish where interfaces exist which could be used to optimize data collection across all areas, it is necessary to capture and describe the current status of data collection. The obvious gap between currently available resources for data collection and what would actually be needed has not been previously investigated. This is surprising, considering the costs and time spent on documentation. The aim of this study was to provide a detailed horizontal cross-section of the time, costs and staff involved in documenting a patient with primary breast cancer from initial diagnosis and including treatment, follow-up and quality assurance, and to determine the different time points for data collection and the collected parameters.
Material and Methods

!
Location of the study
The single-center study was carried out in the University Breast Center Franconia (UBF) in the Gynecological Department of the University Hospital of Erlangen and the Comprehensive Cancer Center Erlangen-EMN in cooperation with outpatient facilities in the region. The UBF has been certified since 2004 by TÜV-Süd Management Service GmbH and since 2005 by the European Society of Mastology (EUSOMA); certification was in accordance with the criteria of the DKG and the DGS and DIN EN ISO 9001:2008. The Center was chosen for the study because it is both a university hospital and a tertiary care center for the region Erlangen-Fürth-Nuremberg and offers care to patients from all three major cities. In 2011, the year this survey was carried out, 7645 patients received care and treatment, 4808 of them in hospital and 1134 of them in the form of surgical procedures performed on an outpatient basis. A total of 465 women presented with primary breast cancer. The Breast Center also houses the assessment center for mammography screening for Middle Franconia. This makes the UBF a good choice of location for a study aiming to identify the costs, time and staff involved in documenting breast cancer patients. In addition to the various partners cooperating with the University Breast Center Franconia, all participating care services, including in-patient and out-patient facilities, were also integrated in the study; these included gynecologists in private practice, GPs, specialists in internal medicine, dentists, the mammography screening program for Middle Franconia, the Tumor Center Erlangen-Nuremberg and the Human Genetics Department of the University of Würzburg.
Individual stages
The single-center study was carried out in several different stages. To begin with, every detail of the "chain of care" offered to breast cancer patients had to be determined in order to subsequently pinpoint at which points data are collected along the chain and who does the collecting. Data collection starts at the point when the diagnosis is made and includes investigations by specialist doctors or presentation to the Center or a diagnosis obtained as part of the statutory mammography screening program; this is followed by treatment planning which can include primary surgery and secondary systemic therapy or primary systemic therapy with secondary surgery as well as psycho-oncological care, human genetics, follow-up and quality assurance. All drug-based therapies (e.g. endocrine therapy, chemotherapy, targeted therapies, bisphosphonates) and radiotherapies (conventional, brachytherapy) and the additional diagnostics required for these therapies, the care required to deal with side-effects, any participations in trials and incidence of recurrence were also looked at. Another key area consisted of determining the additional documentation required for quality assurance and quality management including certification, which is done for a period of 10 years after primary diagnosis. The respective time points for data collection and documentation were determined. The next step was a feasibility study which reviewed the data collection instruments to determine the time and costs involved in documentation. A number of modifications were carried out to optimize data collection. The concept which had been developed was then tested, and the time and costs involved in documentation were calculated in terms of a proof of concept. The single-center study was expanded -with the support of German Federal Ministry of Health (BMG) -and the number of cases was increased and a more differentiated examination of different, potentially complex processes was carried out. This made it possible to simulate every potential course a patient could take together with the costs and staff involved in each documentation process.
Data collection
Because of the wide range of professions, medical specialties, sectors and systems as well as the fact that some of the documentation was handwritten, it was not possible to do a targeted data retrieval of the above-listed parameters using documentation programs. Data was collected at the data entry points and the respective time required for documentation was timed (n = 166, 33.6 %). If this was not possible, for example, in systematic evaluations done for quality assurance, the time required was recorded based on structured interviews (n = 251, 50.8 %). At the request of some of the professional groups involved, this data was also collected using structured questionnaires (n = 77, 15.6 %). In addition to determining the time required for data collection, the following parameters were also investigated for every point of documentation: time point of the documentation, situation (diagnosis, therapy, follow-up, other), sector (outpatient, in-patient), reason for data collection at this point (organization, talk, diagnosis, therapy, data collection for a trial, quality assurance, other), the medical specialty and professional group doing the documentation, the times between data collections (once-off, several times including frequency and total number of times, and whether this was the first contact with the patient or a repeat meeting, e.g. during ongoing systemic therapy), and what sort of data was recorded.
Patient cohort
All patients with standard disease which corresponded to the standard chain of care were included in the study. Patients with metastasis were excluded. A representative number of patients was assessed at each point of documentation (n = 5-10 patients per variable). A cross-sectional survey was done.
Evaluation
Data collection, data administration and data evaluation for the expanded single-center study was done using the SPSS 16.0 program. Access to data was limited to the members of the study. The collected variables were managed in modules, allowing the targeted retrieval of all potential patient courses. Costs of documentation were calculated using the data obtained for documentation times which was linked to the professional group involved in the documentation and the costs for this group. The standard pay scales for university hospitals applicable in 2011 (i.e., at the time of the study) were used to calculate the personnel costs for the employees of Erlangen University Hospital. The full costs for each member of staff were used, based on the salary scales for employees in the respective professional groups. Costs for physicians were calculated using the Labor and Salary Agreement for Physicians Working in University Hospitals (TVÄrzte) of October 30, 2006 in the version of the Modified Collective Labor Agreement No. 1 of August 17, 2009 [8] . The salaries and wages of external professional groups were calculated, based on the relevant collective labor agreements applicable at the time of collecting data for the study [9] (l " Table 1) .
Results
!
Distribution of documentation times
Data were collected at 494 specific time points, although documentations were sometimes done repeatedly (e.g., a systemic therapy with 6 cycles of therapy involves repeating the documentation six times). 71.5 % of all documentations related to direct therapy, 13.7 % were for diagnosis and planning of therapy, and 14.4 % were for subsequent follow-up and quality assurance. l " Table 2 shows the distribution of documentation times according to categories and the respective percentage of documentation time required for each category. Therapy requires the largest share of time used for documentation. The different variables are distributed across various therapy modules and depend on the specific needs of the individual patient. Adjuvant and neoadjuvant chemotherapy and primary or secondary surgery account for a large number of the documentations.
Medical specialties and professional groups doing the documentation
Analysis shows that up to 21 medical specialties are involved in the documentation of a patient with breast cancer across the entire course of disease (l " Table 3 ). The majority of documentations are done by gynecologists or gynecological staff. Up to 20 different professional groups can be involved in documenting a patient with breast cancer (l " Table 4 ). Physicians constitute the largest group involved in documentation (53.7 %). Resident physicians usually do the majority of this documentation.
Documentation in different medical sectors
Breast cancer patients are documented in a number of different medical sectors. The majority of documentation is done when the patient is an outpatient (61.94 %, n = 306) as, in addition to diagnosis and follow-up, the lionʼs share of treatment is done on an outpatient basis. In-patient documentation is done primarily during primary or secondary surgical procedures and at the beginning of systemic therapy (18.22 %, n = 90). "Other" refers to documentations (19.84 %, n = 98) which cannot be assigned to an outpatient or in-patient setting. Examples include documentation done for quality assurance which is not represented at other documentation stages and documentation for quality management, which is done for in-patients and outpatients alike.
Reasons for documentation
Documentation is done for a number of different reasons. A single documentation can combine several different reasons (l " Fig. 1 ). Documentation is generally done for organizational purposes. Very few documentations (n = 58) did not have an organizational purpose. 39.3 % (n = 194) of documentations were done to document discussions with the patient and other professionals. Around one third of documentations included diagnostic information (36.0% [n = 173]). Just under half of all documentations were done to document information on therapies (41.9 % [n = 207]). 58.6 % of documentations recorded information from investigations obtained for purely diagnostic purposes, followup information after completing therapy, information on quality assurance or were undertaken as part of a study.
Quality assurance and quality management
Almost half of all documentation (46.8 % [n = 231]) is for quality assurance (documentation to improve process quality and outcomes). This is necessary because quality assurance requires detailed and comprehensive information. Data collection is done to obtain data for clinical and epidemiological cancer registers, for the Disease Management Program Breast Cancer and for the AQUA institutes. In the interests of patient safety and for quality assurance purposes, a hygiene specialist regularly collects data on compliance with official hygiene guidelines. Data is also collected and evaluated in certified breast centers in accordance with the criteria of the German Cancer Society (DKG) and the German Society for Senology (DGS). And data is also collected during mammography screening for quality assurance purposes. As part of quality management, data is regularly collected to determine levels of patient satisfaction, waiting times, etc., as part of the requirements for DIN ISO certification and in accordance with the criteria of the DKG and DGS. In addition to patient satisfaction, the satisfaction of physicians working in private practice is also documented.
Documentation of standard case histories
Based on the collected data, it was possible to determine the time and cost of documentation for different courses of disease in breast cancer patients. A number of standard courses of disease are discussed here to show the resources required for these patients and demonstrate the diversity in terms of the time and cost needed for documentation. The first example shows the time and cost of documentation for a 51-year-old patient with a familial history positive for breast cancer. After the initial diagnosis obtained from a gynecological practice is suspicious for breast cancer, findings are confirmed in a certified breast center. For HER2-positive and hormone receptor-positive breast cancer, an interdisciplinary tumor conference recommends staging followed by neoadjuvant chemotherapy plus trastuzumab. After completing neoadjuvant systemic therapy, the patient will undergo breast-conserving surgery. This is followed by radiotherapy, another round of therapy with trastuzumab and endocrine therapy. In addition, the patient will receive psycho-oncological support throughout her therapy. If there is a positive familial history of breast cancer, genetic counselling and testing will be done. The total time required to document a patient with this case history, from the time of initial diagnosis to the end of 10 yearsʼ follow-up including quality assurance, was 105 hours and 39 minutes (l " Table 5 ). After linking the respective documentation to the professional group who did the documentation and based on the staff costs for the respective professional group, the cost of documentation across the entire period was € 4134.92. The 2nd case history is for a patient with a ductal carcinoma in situ (DCIS); diagnosis and confirmation is done at mammography screening; primary therapy is done in a certified breast center and includes breast-conserving therapy with subsequent radiotherapy, psycho-oncological care, and standard follow-up. The total time required for documentation is 55 hours and 34 minutes at a total cost of € 2124.87 (l " Table 6 ). The 3rd case history is for a patient with breast cancer who receives her primary diagnosis from a gynecological practice; subsequent primary diagnosis and therapy is done by a certified breast center and includes gynecological radiology and histology, primary breast-conserving surgery and adjuvant chemotherapy as part of a clinical trial, psycho-oncological care, radiotherapy and standard follow-up (l " Table 7 ). The 4th case history is a standard disease course for an elderly patient (primary diagnosis in a gynecological practice with mammography and punch biopsy, further diagnosis and therapy in a certified breast center including gynecological radiology [ultrasound diagnostics], primary surgery with mastectomy, endocrine therapy and standard follow-up). Total time required for documentation is 17 hours and 49 minutes at a total cost of € 660.46 from diagnosis to the end of follow-up (l " Table 8 ).
Multiple documentations/ frequency of documented content
Multiple documentations are made at certain times of data collection. In general, several contents are documented during a single documentation session (e.g., name, date of birth, tumor stage, etc.). As part of the expanded single-center study carried out at the University Breast Center Franconia, it was specified which parameters would be documented at every single documentation time point. Database queries can then be used to show how often every parameter (e.g. tumor stage) is documented and which professional group or medical specialty did the documenting. This creates transparency and illustrates when multiple documentations are done with overlapping information. It is important to note that certain documentation time points may recur several times (e.g., during chemotherapy with 4 × EC and 12 × paclitaxel there will be 16 repetitions), so that the true extent of multiple documentation is significantly higher. It should also be noted, however, that certain contents are generated automatically (e.g. in the form of patient stickers containing data which are used repeatedly at different documentation time points) or are automatically printed out by digital systems. Moreover, certain contents are only documented if they are abnormal. A total of 234 different contents can be documented. 37 contents are recorded at more than 50 % of documentation times. 21 contents are recorded between > 40 and 50 % of time points, 22 are recorded between > 30 and 40 % of time points, 42 between > 20 and 30 %, 42 between > 10 and 20 % and 70 are recorded at 10 % of time points or less. Discussion ! Because of the high incidence of breast cancer and the long-term survival of many patients due to continued diagnostic and therapeutic improvements, it is important that the quality of documentation is high. The extent of resources required for documentation is frequently discussed, but real data to underpin this discussion were lacking. As part of the German National Cancer Plan, the decision was taken to focus on the costs, time and resources required for the documentation of patients with breast cancer. Health economy studies to investigate the financial resources required for oncological care, including an examination of potential options to reduce costs, are essential [10] . This study has focused on this issue with the aim of creating transparency and providing detailed information on the real use of resources, which previously could only be estimated; this information can be used in future to optimize the use of resources.
In the single-center stage of this study, the entire course of a patient was mapped in detail from initial diagnosis to the end of follow-up; the focus of this study was on the documentation of patientsʼ data. A total of 484 specific time points were identified when data are documented. However, as many time points recur repeatedly, the total number of documentations can be much higher for individual patients and depend on the time and extent of therapy.
The results of our analysis of time points for documentation, depending on the type of documentation, show that 14.4 % are linked to subsequent follow-up and quality assurance. The percentage relating to quality assurance initially appeared to be rather low. But it must be remembered that this only includes documentations done for the sole purpose of quality assurance. Numerous other documentations, carried out primarily for diagnosis and therapy, are incorporated secondarily in quality assurance. Radiotherapy after breast-conserving surgery is a good example of this. Radiotherapy is documented in detail for every patient undergoing therapy, but radiotherapy is additionally included in quality assurance as one of its quality parameters. To what extent the knowledge that radiotherapy appears secondarily as a parameter of quality assurance affects the extent and thus prolongs the time required for documentation cannot be determined in any detail in this study due to the complexity of the question, but it should be borne in mind when interpreting all the results obtained in this study. Even though the boundaries between outpatient and in-patient care are extremely fluid nowadays and numerous outpatient services are now provided by hospitals and clinics, documentation time points were assigned to specific sectors. 61.95 % of all documentations are carried out by facilities offering outpatient care. This is a substantial amount, as the majority of documentation is done by hospitals and in-patient facilities. Some of the outpatient documentations are done for quality assurance purposes which are mandatory for hospitals and clinics. But it is also important to remember that numerous outpatient services and the time and cost of documentation they incur are not included in DRGs, so that the financing of documentation done for outpatient services depends on the type of outpatient billing and is often not covered sufficiently. Another problem is created by the fact that while in-patient facilities carry out the majority of documentation, they often only have limited access to important contents of documentation done in an outpatient setting. Follow-up is a good example of this. Follow-up is generally done by non-hospital based physicians, but their findings also have to be documented by certified breast centers, i.e. in-hospital facilities, who receive no compensation for this documentation. It is therefore essential that the links between outpatient and in-patient care providers are not limited to diagnosis and therapy but are expanded to include documentation as well.
Reasons for carrying out a documentation at a specific point in time are interesting. Documentations usually document several different contents (variables). This single-center study examined contents in more detail and identified a number of different reasons for documenting the contents at a specific point in time. Aspects of quality assurance (process quality and outcomes) were identified in 46.8 % of all documentations. This shows that quality assurance goes hand in hand with clinical data collection, but also that quality assurance occurs in almost half of all documentations -at least in university hospitals and certified facilities in the single-center phase. It is often assumed that documentation is in the hands of only a few persons, particularly in gynecology and senology. This is only partly true. An analysis of who was doing the documentation showed that 21 different medical specialties could be involved in the documentation of a patient with breast cancer, indicating the complexity of the care involved. Gynecology played a particularly important role, carrying out 39.5 % of documentations. However, it should be noted that systemic therapy at the University Breast Center Franconia is carried out by the Department of Gynecology. It could well be that in other certified breast centers this is done by internist oncology, which would, of course, affect the amount of time required by the respective department for documentation. It should also be noted that when analyzing documentation according to the facility doing the documentation, every documentation is only categorized once. Depending on the number of recurrent documentations in each individual case, the demands on medical specialties differ widely, e.g., in a patient treated with radiotherapy, the different treatment sessions increase the number of documentations done by the Department of Radiotherapy, etc. These aspects also need to be taken into account when considering the results of the distribution according to professional group. A total of 20 professional groups can be involved in the documentation of a single breast cancer patient. The majority of the documentation is done by doctors (53.7 % of all documentations). This is especially significant because this group includes the highest paid staff in healthcare.
As the progress of disease for individual breast cancer patients is highly heterogeneous, the system described here is the best structure to calculate the cost and time involved to document every conceivable course. Diagnostics (from diagnosis at mammography screening to diagnosis in an outpatient gynecology practice or in a certified breast center), surgical treatment (breast-conserving therapy versus mastectomy with or without reconstruction; sentinel lymph node biopsy versus axillary dissection, primary surgery versus secondary surgery), systemic therapy (chemotherapy, endocrine therapy, bisphosphonate therapy, antibody therapy) and radiotherapy are all indicated individually, allowing different courses of disease to be calculated. A number of very different case histories were compiled in detail, and the time and cost involved in documenting a patient with each respective case history was calculated. Analysis of the time and cost of documentation highlighted the fact that documentations which have to be repeated multiple times require the most time and therefore money, for example, neoadjuvant systemic therapy, which was calculated as € 1009.67, and radiotherapy which was calculated as € 1057.76. These are therapies where it is particularly important that treatment is carried out in accordance with guidelines, making them especially important for quality assurance [11] . If a patient requires less treatment, the cost and time of documentation drops accordingly. Calculating average values is theoretically conceivable but cannot be done in practice, as hundreds of individual diagnostic and therapeutic courses are possible. The incidence of documented variables is also shown here. In addition to the time and cost of documentation, knowledge of the concrete contents being documented is essential as this can be used to determine where multiple documentations could potentially be avoided. If an online documentation system were available in which all medical specialties and professional groups working in both outpatient and in-patient facilities could enter their data in a uniform format and in which the 58 most common variables were prescribed and only documented once, it would be theoretically possible to depict 60 % of the total documentation and save resources at the same time.
Conclusion
!
In Germany the quality of oncological care is already very high. This is also due, in no small measure, to the establishment of certified facilities for oncological care. In addition to the positive effect of improving the quality indicators (QI) which serve as indirect parameters for the quality of outcomes [12, 13] , certified centers have had a highly significant impact on improving the mortality of breast cancer patients [14] -as demonstrated by the 3 certified centers in Middle Franconia. Similar results have also been reported for a single-center study carried out in the Breast Center of the University Hospital Heidelberg [15] . But care providers are currently burdened with additional costs for which they are not being adequately reimbursed [16, 17] . The financial and staffing costs required to document breast cancer patients are considerable; in addition to clinical data, considerable time and resources are spent on documentations for quality assurance and quality management required as part of certification, notwithstanding the fact that clinical documentation can also be very detailed, as these data are used secondarily for quality assurance. In the long term, the current high standard of care can only be maintained if there is adequate financial support and if facilities are relieved of some of the costs of documentation. The most important aspect of this expenditure is the financial and staffing cost currently needed for documentation. Measures to reduce the time and cost of documentation are urgently required. A more effective way of collecting and collating data is necessary. Investment in suitable documentation systems with compatible interfaces is necessary. The subsequent impact on healthcare could be considerable: 1. Staffing and financial costs currently used for documentation could be reduced and the resources could be invested in other areas of the healthcare system;
